Expression analysis of leukotriene-inflammatory gene interaction network in patients with coronary artery disease.
Leukotrienes are important lipid inflammatory mediators that play a pivotal role in the pathogenesis of atherosclerosis. We aimed to construct a network of interactions between leukotrienes and inflammatory biomarkers and evaluate the expression of key members of the leukotriene pathway and leukotriene-induced inflammatory molecules in patients with coronary artery disease (CAD) and healthy controls. Leukotrienes and their regulatory inflammatory molecules reported in the literature were used to construct a biological network employing Gene spring GX v12.5. Key leukotriene genes and their closely interacting members were selected for expression study in 64 patients and 64 matched controls. Four single nucleotide polymorphisms(SNPs) (rs6538697, rs2660898, rs17525495 and rs1978331) in the leukotriene A4 hydrolase(LTA4H) gene were genotyped using SYBR green method, and plasma leukotriene B4 (LTB4) levels were measured using ELISA. The expression levels of arachidonate 5-lipoxygenase(ALOX5), LTA4H, tumor necrosis factor (TNF) and interleukin-8 (IL-8) genes were significantly higher in patients than in the controls(p＜0.05). IL-8(r=0.35-0.47) and TNF (r=0.42-0.53) expression levels exhibited strong correlations with the leukotriene genes. The SNPs rs17525495 and rs1978331 were associated with LTA4H mRNA expression, while LTA4H and IL-8 levels were associated with CAD. The addition of these two markers to the conventional risk factors improved the c-statistics(area under the receiver operating characteristic(ROC) curve) from 0.75 to 0.93(p＜0.01), with a Net Reclassification Index of 0.45(p＜0.01) and Integrated Discrimination Improvement of 0.26(p＜0.01). Leukotrienes and inflammatory genes, in particular, LTA4H and IL-8, exhibit close association in subjects with cardiovascular disease. Assessing these markers may provide incremental value for predicting cardiovascular risk beyond that obtained with classical risk factors.